
SOURCE
σx=100 µm
σx'=90 µr
σy=16µm
σy'=10 µr
βH=0.811 m
βH=1.61 m
B=5.29 T
Ecrit=12.7 keV
σsr=0.174 mr at 12.5 keV
O/P power= 60.6 W/mr
O/P PD= 149 W/mr2
Source height=55 in 
above floor level

VVR001

PHOTON STOP
PS101
Power=162 W
PD=6.7 W/mm2
Water flow=1.8 gpm

VVR101

BERYLLIUM WINDOW
PAIR XW101
1st window:
Shape=rectangle
Size=9.0x24.0
Thickness=125 µm
Abs power=0.24 W/mm2

2nd window:
Shape=circular
Dia=24mm
Thickness=125 µm
Abs power=0.090 W/mm2

APERTURE PLATE 
AP001 (superbend)
Ap height=2.33 mm
Ap width=7.00 mm
Horiz ang=1.5mr
Vert ang=0.5mr
I/P power=1640 W
Water flow=2 gpm

BREM
COLLIMATOR
Material=S/S
Depth=15.4in
Ap height=0.23in
Ap width=1.2in

MIRROR M1
Substrate:
Material-invar
Width=2.5in
Length=32in
Height=2.17in

Cooling holes:
Number=5
Diameter=0.25in
Hot wall=0.125in
Spacing=0.125in
Abs power=0.010 W/mm2
Water flow=5 gpm

Clear aperture:
Length=28in
Width=1in

Inc angle=4.5mr
Coating=Pt+60Å of Rh
Slope tolerance=2µr rms
Rav=2885m
∆R=237m
Focal length=6.5m
Bending couple=275±31 in.lb

MIRROR M2
Substrate:
Material=silicon
Width=3 in
Length=32 in
Height=4 in
Cooling=none

Clear aperture:
Length=28in
Width=1.25in

Shape=toroid

Tan foc length=11.166 m
Sag foc length=7.55 m
Minor radius=0.670 m
Rav=4954 m
∆R=239 m

Bending couple=
2010±96 in.lb
Coating=Pt+60Å of Rh

VVR102

PERSONNEL SAFETY 
SHUTTER
PSS101
Material=Tungsten
Depth=7.425in

WALL PENETRATION SPOOL
Material=S/S
Length=61 in
Ap height=0.60 in
Ap width=2.05 in
Downward slope=0.5°

BREM 
COLLIMATOR
Material=S/S
Length=14.2in
Ap height=0.5in
Ap width=1.7in

BREM 
COLLIMATOR
Material=S/S
Length=14.2in
Ap height=0.5in
Ap width=2.0in

ALIGNMENT
APERTURE
Height=3.3 mm
Width=26.2 mm
Cooling=yes

PROTEIN CRYSTALLOGRAPHY BEAM LINE 8.3.1
PARAMETERS: 3-7-00

Descriptions of elements

MONO CRYSTAL C1

Mono type=Kohzu APM-2
Material=Si 111
d=6.271Å
λ=2dsin(θB)
θB at 12.5 keV=9.100°
Shape=flat

Illuminated area:
Length=3.3/sin(θB)  mm
(21 mm FWHM at 12.5 keV)
Width=27 mm
Thickness=25 mm

Cooling holes:
Number=9
Shape=circular
Spacing=1mm
Hot wall minimum=1mm 
Abs power=29 W
Abs PD=0.06 W/mm2
Water flow=0.32 gpm

MONO CRYSTAL C2

Mono offset=25mm upwards
Material= Si 111
Shape=flat

Illuminated area:
Length=3.3/sin(θB)  mm
(21 mm FWHM at 12.5 keV)
Width=27 mm
Thickness=25 mm

Distance of 
entry side from
source (m)

Beam size (mm)
Height x width

Actions of 
elements*

    2.33x          2.34x        2.60x         2.62x   2.70x                              3.3x                     3.3x                3.3x                           3.3x             3.3x               3.3x            3.3x              3.3x        3.3x                     3.3x          3.3x        3.3x                  0.0x                    0.0x    0.0x         0.0x 0.0x        0.0x                0.0x
    7.00            7.03           7.82          7.86     8.09                                9.75                     11.63              11.96                         14.60           19.09             26.06          27.00             27.11     27.60                   27.89        32.25      33.5                  00.0                    00.00  00.00       00.0 0.00        00.00              00.00

   04.664          04.687      05.210       05.244                                       06.500                  07.752            07.975                       09.739        12.720           17.371          18.000        18.073    00.000                 18.594      00.000    22.333              00.000                00.000                00.000            00.000             00.000
                                                                      5.931                                                                                                                                                                                                                                                                                                                                               00.000             00.000                

PHOSPHOR
PADDLE

X-RAY HUTCH 
SAFETY SHUTTER
(modified vac valve)
Material=S/S
Thickness=0.125 in
Cooling=no

Action=none

Status monitoring:
Of: water flow
By: EPS

Action=Open-close with 
PSS

Driver=
Indexer=
Controller=EPS

Status monitoring:
Of: water flow
By: EPS

Action=none
Status monitoring:
Of; water flow
By: EPS

SPLIT ION
CHAMBER

BERYLLIUM WINDOW
(end of vacuum beginning of 
He)
Thickness=50 µm
shape=circular
Dia=6 mm
Cooling=none

100 µm PINHOLE
("collimator")
Material=Ta
Thickness=50 µm
Shape=circular

I-ZERO 
MONITOR (in 
beam stop)

BERYLLIUM WINDOW
(end He beginning of air)
Thickness=50 µm
shape=circular
Dia=6 mm
Cooling=none

None Action=alignment 
            motions
Pitch:
Driver=st motor
Indexer=visual
Controller=BL

Roll, plunge:
Driver=manual
ndexer=visual

Status monitoring:
Of: water flow
By: EPS

*Controls are from outside the 
vacuum unless otherwise stated

Action=Open-close with 
photon stop

Driver=
Indexer=
Controller=EPS

Staus monitoring:
Of: open?
By: EPS

None None None
Action=define beam
Status monitoring:
Of: water flow
By: EPS

None

Actions:
(All controllers=BL)

Wavelength tune:
Driver=AC servomotor
Indexer=Heidenhain ERO-
725-3
Controller=BL
θB range= 5-60° (2.3-22.5 
keV)

Status monitoring:
Of: water flow
By: EPS

Actions: (All controllers=BL)
Wavelength tune: as C1

Y2 - offset adjustment:
Driver=5-phase stepper
Range=±15 mm
indexer=step counting
home=limit switch

θ2 − change Bragg angle:
driver=manual (±1°)
driver=PZT (15")

 Z2 –Trans  parallel to C1 surface:
Range ±50 mm, driven like Y2

χ2 - roll:
Range=±8°, driven like Y2

Action=up-down, 
measure flux
Driver=manual
Status monitoring:
none

Action=alignment, 
            bending
Pitch:
Driver=stepping motor
Indexer=feedback syst
Controller=BL

Bend:
Driver=stepping motor
Indexer=step count
Controller=BL

Action=Open-close
Driver=
Indexer=
Controller=EPS

Staus monitoring:
Of: open?
By: EPS

Action=block beam

Diver=solenoid
Indexer=none
Limiters=none
Controller=Data aq

Staus monitoring:
Of: open-close
By: Data aq

Action=sense beam 
position for feedback
Staus monitoring:
Of: beam position
By: BL

Action=measure I-
zero

Staus monitoring:
Of: I-zero
By: Data aq

CCD fast
 shutter

Action=view
beam by eye

Al PHOTODIODE
Thickness=6 µm
Area=20x60 mm

SLITS

Action=control 
beam width and 
height
Controller=BL
Status monitoring:
Of: positions
By: step count

None

None


